Waste pickers are exposed to various harmful substances capable of altering many physiologic processes. The aim of this study is to determine whether waste picking can result in dyslipidemia or abnormal blood pressure. The study was carried out in Osogbo, where 30 waste pickers and another 30 age-matched males who have not been in waste disposal business that served as control group were recruited. Body Mass Index (BMI) as well as systolic and diastolic blood pressure (BP) of each participant was obtained. The sera obtained from 5 mL of blood after an over-night fast were utilized to determine the lipid profile using standard photometric methods. Data were analyzed using Student's t-test and Pearson's correlation coefficient. The level of statistical significance was p ≤ 0.05. Data obtained revealed that there were no significant differences between waste pickers and control with respect to the levels of total cholesterol, triglycerides, high density lipoprotein-cholesterol (HDL-C), and low density lipoprotein-cholesterol (LDL-C). Of all the components of lipid profile, only HDL-C was negatively correlated with systolic BP (r = -0.416, p = 0.022) and diastolic BP (r = -0.386, p = 0.035). While it is generally accepted that waste picking may result in many pathological conditions, abnormal lipid profile and altered blood pressure were not detected in waste pickers in Osogbo (Nigeria).
Introduction
Human activities create wastes and it is the way these wastes are processed (i.e. handled, stored, collected and disposed), which can pose risks to the environment and to public health [1] . Waste picking at waste dumpsites occurs all over the world and particularly in Africa, Asia, Latin America and parts of Europe. Dumpsites are the workplace of thousands of men, women and children who sort through the waste in search of valuable materials. In Nigeria, as a result of rapidly growing population, many cities (e.g. Osogbo) are encumbered with large amount of solid wastes; these wastes serve as a means of livelihood for various categories of waste workers e.g. waste pickers. A waste picker (also known as solid waste scavenger) is a person who salvages reusable or recyclable materials thrown away by others, either for sale or personal consumption [1] [2] . Forms of waste picking have been carried out since antiquity, but modern traditions of waste picking took root during industrialization in the nineteenth century [3] . Over the past 50 years, the practice of waste picking has increased immensely in the developing world due to urbanization, toxic colonialism and the global waste trade [4] .
Evidence from the study of Kudaeva and Rukavishnikov [5] shows that occupational exposure to chemicals resulted in sequence of cholesterol metabolism disorders associated with pro-atherogenous features. Various chemicals have been identified in solid waste, with some of them being capable of causing dyslipidemia and elevated blood pressure [6] [7] . Furthermore, while air pollution has been linked with dyslipidemia [8] and high blood pressure [9] in certain category of human subjects and it is common knowledge in many developing countries that many waste pickers work at dumpsites where constant burning of solid waste takes place and are therefore exposed to polluted air. Yet there is dearth of information on how waste picking affect lipid metabolism and blood pressure. The objective of the study is to investigate the lipid profile and blood pressure of waste pickers in Osogbo.
Material and methods

Ethical consideration
Ethical clearance was obtained from the Ethical Committee of Ladoke Akintola University of Technology Teaching Hospital, Osogbo (Nigeria), before the commencement of the study.
Study design
This is a cross-sectional comparative study.
Study population and sampling technique
Study population consisted of 30 male waste pickers and 30 control subjects. All recruited participants were randomly selected and informed consent was obtained from each of them. Questionnaire was administered to obtain information on the following items: age, gender, lifestyles, health history, and work duration/degree of contact with waste (number of years in the occupation) as well as hours of occupational physical activity per day. Participants were notified that all information obtained would be kept in strict confidentiality.
Inclusion and exclusion criteria
Apparently healthy males who had no history of diseases related to abnormal lipid profile as well as high blood pressure prior to their embarking in this occupation. They had been involved in waste picking for more than 12 months and had done this averagely 4 times per week. They were not involved in any other occupation capable of exposing them to waste. Waste pickers not up to 12 months on the job, as well as those that did not give consent were not recruited for the study. Controls were age and gender matched with test subjects and had not been waste pickers. In addition, they had not been involved in solid waste-related occupation. All participants who met all necessary criteria for inclusion into their specific groups (waste pickers and control) but did not fast for at least 10 hours were also excluded from the study.
Anthropometric and blood pressure measurements
Blood pressure was measured on the left arm by medically trained personnel using mercury sphygmomanometer and stethoscopes as described by Egbi et al. [10] Height (meter) and weight (kg) were measured with the aid of meter rule and standardized scale respectively as described by Afolabi et al. [11] BMI was calculated by using the formular: BMI (kg/m 2 ) = weight (kg)/height 2 (m 2 ).
Collection and preparation of samples
After an overnight fast of 10 hours, following aseptic procedures, 5 mL of blood was collected from the cubital vein of each participant into anti-coagulant free bottles. Samples were centrifuged (bench centrifuge (Rotofix 32A) at 2000 g for 10 minutes and the sera were kept at -20 °C until the time of analysis.
Estimation of serum profiles
Estimation of serum triglycerides was based on modified Trinder Reaction [12] . Estimation of serum total cholesterol was as described by Allain et al. [13] Precipitation method of Lopes-virella et al. [14] was used to assess HDL-C while determination of serum LDL-C was as described by Friedwald et al. [15] 
Statistical analysis
Results obtained from the biochemical estimations were analyzed with Statistical Package for Social Sciences (SPSS) version 15. Data were expressed as mean ± Standard Deviation (SD). The difference among the means was analyzed by Student's t test. Pearson's correlation coefficient was employed to find relationship between lipid profile and BMI as well as blood pressure. p-value ≤ 0.05 was considered significant.
Results
Results of the study are presented below. In figure 1 the results of lipid profile are summarized graphically.
Figure 1
The lipid profile level of waste pickers and control Table 1 shows the deviation of anthropometric parameters (height, weight) and lipid profile. There were no significant differences in the mean value of systolic BP (blood pressure), diastolic BP, BMI (body mass index), total cholesterol, triglyceride, HDL-C (high density lipoprotein-cholesterol), and LDL-C (low density lipoprotein-cholesterol) of waste pickers when compared to that of control group (p>0.05). Correlation study did not reveal any relationship between components of lipid profile and BMI, systolic BP or diastolic BP. Except that HDL-C was negatively correlated with systolic BP (r=-0.416, p=0.022) and diastolic BP (r= -0.386, p=0.035). Among the components of lipid profile, there was positive correlation between total cholesterol and triglyceride (r= 0.474, p< 0.008); as well as between total cholesterol and LDL-C (r= 0.871, p< 0.001). On the other hand, a negative significant correlation between LDL-C and HDL-C (r= -0.382, p=0.040) was observed among waste pickers.
Waste pickers reported of physical activity of at least 8 hours, any day they embarked on waste picking. Of the waste pickers, 40% were smokers and 10% indulge in alcohol consumption.
Discussion
Substances capable of altering lipid metabolism abound in solid waste [16] [17] . Examples of which include Cd As, and Pb-containing materials; which specifically have been identified as modulators of HDL-C and LDL-C [17] . The nonsignificant difference in the serum levels of triglycerides, total cholesterol, HDL-C, and LDL-C between waste pickers and control suggest that the amount of such materials in solid waste (to which these pickers were in contact with) may not be sufficient to elicit altered lipid levels. The possibility of inadequate duration of contact with waste cannot be discounted also. That the degree of exposure can be of significance when assessing the severity of damage that can result from contact with waste has been highlighted by Adienbo et al. [18] According to them, solid waste impact negatively on the markers of heart and lung diseases and that the degree of damage was influenced by duration of exposure. Aside inadequate quantity, it can also be speculated that municipal waste in Osogbo may be lacking in substances with potential to modulate lipid metabolism. Currently, there is dearth of data about chemical composition of solid waste in Osogbo.
With respect to BMI and blood pressure, the results of the present study are not in accord with that of Ukachi et al. [19] . Ukachi et al. [19] reported that BMI of solid waste disposal workers was lower, and their diastolic and systolic blood pressure higher compared with control. In this study, both parameters (blood pressure and BMI) were not significantly different in waste pickers compared with control. Aside the observation of Ukachi et al. [19] , Adienbo et al. [18] also reported a significant increase in the systolic and diastolic blood pressures, pulse rate as well as a decrease in peak expiratory flow rate of the municipal solid waste workers when compared with the control subjects.
While all test subjects for the three studies Adienbo et al. [18] ; Ukachi et al. [19] and present study were involved with solid waste, those of Ukachi et al. [19] and Adienbo et al. [18] were not entirely waste pickers. Their study participants consisted of all categories of workers in solid waste management. In many parts of the developing world, waste pickers more than any other category of waste workers, undergo intense occupational physical exercise, since waste picking is done manually and it involves trekking long distances moving from one dumpsite to another. Data obtained from the study portray that waste pickers trekked for an average of 8 hours per each working day. The intense occupational physical activity commonly associated with waste picking may be the basis of the difference in the result outcomes of earlier studies and the present one.
According to Ignarro et al. [20] energy expenditure of about 1000 kcal (4200 kJ) per week (equivalent to walking 1 h 5 days a week) can positively impact on cardiovascular risk parameters (e.g. BMI, lipid profile, blood pressure), even in individuals with tendency that predispose to increase risk. This observation was recorded either through structured or non-structured physical activity, even when it was for short bouts most days of the week. It is not surprising if physical exercise also played a role in the blood pressure [systolic BP-104.67±10.74 mmHg; diastolic BP-65.67±9.35 mmHg] and BMI [20.60±2.12 kg/m 2 ] of waste pickers which were in the normal range despite constant exposure to solid wastes and its inherent danger. That duration of contact to waste might have been the basis in differences in report emanating from different studies can be substantiated by comparing the study of Ukachi with the present study. Although the duration of exposure for the study of Ukachi et al. [19] ranged from 6 months to 15 years, no participant for the present study has been in waste picking occupation for up to 8 years.
Lifestyle also could have been responsible for differences in result outcomes for various studies. While for the present study only 10% indulge in alcohol consumption, data obtained from the study of Ukachi et al. [19] showed that nearly 60% of waste workers maintain alcohol consumption as lifestyle. According to Odendaal et al. [21] alcohol can significantly alter blood pressure especially in combination with smoking; over 70% of waste workers in the study of Ukachi et al. [19] indulged in both lifestyles. It can then be assumed that both smoking and alcohol consumption might have been the combined predisposing factor to elevated blood pressure reported for that study. Smoking affects blood pressure through alterations in hemostatic factors and endothelial functions ultimately altering systolic and diastolic blood pressure.
Conclusion
The study demonstrates that abnormal lipid profile and elevated blood pressure are not parts of the hazards associated with waste picking in Osogbo. There may be the possibility that intense occupational physical exercise might have played a role in the present result outcome.
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